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Memorandum
Date: January 12, 2004
To: Staff Work Group on Urban Water Use Measurement
From: Eric Poncelet and Bennett Brooks (CONCUR, Inc.)
Re: Draft Definition of Appropriate Urban Water Use Measurement

Please find attached, for your information, a copy of the most recent version of the
Program Manager’s Draft Definition of Appropriate Urban Water Use Measurement. It
incorporates changes proposed during the December 5, 2003 Urban Water Use
Measurement Staff Work Group meeting (revisions shown in underline/strike-
through). These changes affect only sections I11.D, I11.A/B, and IV. The Staff Work
Group will briefly review this document again at its January 23, 2004 meeting.

Please note that in its present form, this document does not yet respond to two key
comments that came out of the December 5" Staff Work Group meeting.

1. It does not yet address the issue of measurement of groundwater banking transfers.
2. It does not yet include a more explicit definition of “groundwater substitution
transfers.”

CBDA staff and consultants are still working to address these two issues and will
provide responses at the January 23, 2004 meeting.

We look forward to discussing this material with you.
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Introduction

Background

This document constitutes the California Bay-Delta Authority’s (Authority or CBDA)
proposed definition of appropriate urban water use measurement.

The impetus for addressing this topic stems from longstanding stakeholder concerns
over the increasing scarcity of California’s water resources and recognition of the need
for more complete and accurate measurement of urban and agricultural water
deliveries. Improved measurement along these lines can assist state and federal
agencies in their efforts to achieve the following four key water management objectives:

Provide better information on statewide and regional water use to support
planning;

Allow users to undertake and demonstrate the effects of water use efficiency
measures;

Facilitate valid water transfers; and

Help the State more effectively administer the existing water rights system.

Recognizing the potential impact of water use measurement on these overarching
objectives and the intense stakeholder interest in this topic, the August 2000 CALFED
Record of Decision (ROD) called for the CBDA’s Water Use Efficiency (WUE) Program
to produce a definition of what it termed “appropriate” measurement of urban water
use.

Structure and organization of document

The proposed definition of appropriate urban water use measurement is structured into
four main sections as follows:

I. State standards and protocols for recording and reporting urban water use

Il. Measurement of urban water uses
Urban water purveyor water sources and production
Urban water purveyor customer water uses
Urban wastewater discharger wastewater collection and discharge
Urban groundwater use

I11. Reporting of urban water uses
Urban water purveyor reporting to State of California
Urban wastewater discharger reporting to State of California

IV. Urban water use research program

Each of these sections and sub-sections begins by defining the Authority’s current
thinking on what constitutes an appropriate level, amount, or reporting of urban water
use measurement. This is followed by discussion of: 1) the justifications for the
proposed definition, 2) expected impacts (mostly cost-related), and 3) follow-on
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considerations. The follow-on considerations will be addressed in the development of
an implementation approach (see companion Draft Implementation Approach
document).

Guiding perspective and considerations

The perspective by which Authority staff and consultants have approached the task of
defining “appropriate” urban water use measurement has been guided in large part by
the following question: What level, form, and/or process of urban water use
measurement is necessary to better achieve state and federal water management
objectives related to planning, allocation, transfer, and water use efficiency?

Authority staff and consultants also based their proposed definition of appropriate
measurement of urban water use on the following additional key considerations:

Declared policy of state of California

Industry practice and standards

Empirical evidence demonstrating the efficacy of the proposed measurement
definition

Assessment of need (based upon meetings and interviews with experts in the
field as well as background research)

Prioritization of flow information over water quality information*

Practical and achievable steps capable of yielding meaningful benefits to state
water management objectives

Need for an adaptive management approach

Process approach

To inform this proposed definition, Authority staff and consultants have drawn upon
the expertise and advice of broad stakeholder and technical expert communities as
follows:

a) Inthe summer and fall of 2002, the Authority conducted stakeholder interviews
with 25 individuals representing a cross-section of water suppliers,
environmental organizations, CALFED agencies and partners, business groups,
citizen groups, and consultants.

b) In the spring of 2003, Authority staff convened a multistakeholder Staff Work
Group on Urban Water Use Measurement. This group continues to meet to
provide feedback on Authority staff’s proposed definition of appropriate urban
water use measurement and associated implementation approach (see
Attachment 1 for a list of the Staff Work Group members).

¢) Inthe summer of 2003, Authority staff convened a meeting among urban water
use technical and policy experts to better establish the specific information needs
driving considerations of urban water use measurement. Authority consultants
also conducted a series of targeted follow-up interviews to provide additional

! The decision to prioritize flow information over water quality information arose out of consultations
with representatives of DWR, DHS, and SWRCB. It is assumed that water quality measurement and
reporting are currently adequately handled.
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clarity from the perspective of state urban water managers and planners (see
Attachment 2 for a list of the meeting attendees and the individuals interviewed).

Anticipated next steps

The Authority intends to take the following next steps to develop an implementation
approach to urban water use measurement:

Draft implementation plan. Following Staff Work Group deliberation on the
proposed definition, Authority staff, with the continued assistance of the Work
Group, will identify and recommend options for implementing appropriate
urban water use measurement requirements that are fair, practical, and broadly
supportable. Authority staff plans to produce a broadly acceptable outline for an
implementation approach by January/February 2004.

Conduct broader Authority and public reviews. Once the proposed definition and
implementation plan are drafted, these documents will be submitted for review
by and discussion with Authority advisory and decision-making bodies as well
as the public. Final revisions will be made at that time. It is possible that this
step will incorporate an approach to agricultural water use measurement that is
being developed on a parallel track.

Initiate legislative discussions. Once approved, the WUE Program will work with
implementing agencies and state policymakers, as necessary, to put forward an
implementation approach. It is uncertain at this point whether a final
recommended implementation package would necessitate legislative change,
administrative changes, or both. Again, it is possible that this step will
incorporate an approach to agricultural water use measurement that is being
developed through a separate process.
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Definition of Terms

Water Meter - includes any suitable water measuring device or facility that measures or
determines the volumetric flow of water.?

Water Service - means the sale, lease, rental, furnishing, or delivery of water for
beneficial use, and includes, but is not limited to, contracting for the sale, lease, rental,
furnishing, or delivery of water, except bottled water.?

Water Purveyor - means any person who furnishes water service to another person.*

Urban Water Purveyor — means a water purveyor that provides water service for
domestic, municipal, or industrial uses.’

Urban Wastewater Discharger — means any discharger subject to an NPDES permit or
Waste Discharge Requirement.

NPDES Permit — is a federal permit governing discharge of wastewater to surface
waters authorized by the federal Clean Water Act. (In California, authority to issue
NPDES permits has been delegated to the State Water Resources Control Board.)

Waste Discharge Requirements — is the state “permit” governing the discharge of
wastewater to surface or groundwater in California authorized by the state Porter-
Cologne Water Quality Control Act ® (For surface water discharges, the State Water
Resources Control Board/Regional Water Quality Control Boards issues a combined
NPDES permit and WDR; for ground water, only a WDR s issued.)

Reclamation Requirements — is the state “permit” governing wastewater reclamation
activities in California issued by the Regional Water Quality Control Boards in lieu of a
WDR.

2 Cal. Water Code, § 516.

% Cal. Water Code, § 515.

* Cal. Water Code, § 512. “Person” means any individual, firm, association, partnership, corporation, or
public entity of any kind.” Cal. Water Code, § 513. “Public entity” includes a city, county, city and
county, whether general law or chartered, a district, board, commission, bureau, authority, agency,
department, division, section, any other political subdivision of the state of any kind, or the state.” Cal.
Water Code, § 514.

% As such, “Urban Water Purveyors” are not confined to urban areas.

¢ Cal. Water Code, § 13374.
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Definition of Appropriate Measurement for Urban

Water Systems

State Standards and Protocols for Recording and Reporting
Urban Water Use

Appropriate measurement of urban water uses requires the state to develop the following:

a)

b)
c)

Data collection guidelines and protocols for urban water purveyors and wastewater
dischargers. At a minimum, the guidelines and protocols need to address (1) estimation
of service area population; (2) classification of water supply source measurement data; (3)
classification of customer water use measurement data; and (4) classification of
wastewater source and disposal measurement data.

Systems for water purveyors and wastewater dischargers to report urban water use data
annually to the state.

Systems to disseminate urban water use data to local, regional, state, and federal water
planning and management agencies and authorities; water purveyors and customers;
research institutions and universities; and the general public.

d) Guidelines for ensuring the accuracy of the measurement data.

Justification of Definition:

1.

Most urban water and wastewater purveyors in California currently collect vast
amounts of data to manage their own systems. This data is not readily
obtainable, comparable, or understandable by water managers outside of these
utilities. There is a generally recognized need to develop data collection
standards and protocols—i.e., determine what kinds of data need to be collected,
how this will be done and how this information will be transmitted to others,
and measures for QA/QC. Standardizing to some degree how urban water
purveyors compile and provide data to state and federal water planners is an
essential step in achieving the state’s overarching policy objective of determining
and communicating the quantities of water in use throughout the state to the
maximum extent reasonable.” The absence of standards for urban water use data
collection and reporting greatly diminishes the value of this data for regional and
statewide planning and water resource management.

Expected Impacts:

1.

The state would incur costs to develop state water data collection guidelines and
protocols; provide technical assistance to water and wastewater purveyors
implementing the guidelines and protocols; administering data collection
processes; and enforcing adoption of any standards. Federal funds for

7 Cal. Water Code, § 520. The California State Legislature has declared that, “pursuant to the primary
interest of the people of the state to put the limited available supplies of water in this state to beneficial
use to the fullest extent of which they are capable, and to prevent waste, unreasonable use, or
unreasonable method of use, it is necessary to determine the quantities of water in use throughout the
state to the maximum extent that is reasonable to do so.”
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developing a statewide reporting system for wastewater discharges subject to
NPDES permitting requirements have already been committed. A statewide
system for NPDES reporting is projected to be operational in 2005.2

Some, possibly most, urban water purveyors and wastewater dischargers would
incur costs to conform their data collection and reporting systems to the
guidelines and protocols.

The State as well as urban water purveyors might incur potential cost benefits if
the standards and protocols developed enable combination of the multiple
existing planning and reporting processes (e.g., DWR, DHS, USBR, CUWCC).

Follow-on Considerations (to be addressed in development of implementation
approach):

1.

Producing these guidelines/protocols will require collaboration of state level
water managers, local water managers and academics and coordination with
data collection agencies (e.g., DWR, SWRCB, CPUC, DHS, CUWCC). How
should such a process be implemented? What is a realistic timeline for such a
process? How would it be funded?

Should conformance to the guidelines/protocols be enforceable? If so, what
enforcement mechanisms would be appropriate?

If it is infeasible to get urban water purveyors and wastewater dischargers to
abide by new data collection standards and protocols, should protocols be
established for documenting the information that they collect so as to make it
more transparent to those using it for regional or state planning and research?
Should urban water purveyors and wastewater dischargers be required to
develop conversion factors to enable converting data from their own systems to a
State-developed standard system?

What type of QA/QC is necessary to support these standards and protocols to
assure that the data coming in is reasonably accurate?

Who would pay for urban water purveyors and wastewater dischargers to
conform their data collection and reporting systems to the guidelines and
protocols?

How should the development of these guidelines/protocols be integrated with
ongoing efforts to combine existing planning and data reporting processes (e.g.,
DWR, DHS, USBR, CUWCC)?

What type of database will be best suited to assuring accessibility and
dissemination of the data?

8 Personal Communication with State Water Resources Control Board; Personal Communication with
Environmental Protection Agency, Region 9.
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Measurement of Urban Water Uses

A. Urban water purveyor water sources and production

Appropriate measurement of urban water purveyor water sources and production requires the
following:*

a)

b)
c)

d)

Use of suitable water meters at all water source and production points, including source
water intakes, treatment works, and storage reservoir outlets. Source water includes
surface water, groundwater, and potable recycled water. A suitable water meter is one
that is in compliance with relevant standards of the American Water Works Association
and any relevant state standards and legal requirements.

Source and production meters to be read at least once each month.

Source and production meters to be sized appropriately, well maintained, and periodically
calibrated to ensure reasonable accuracy.

Source and production measurement data to be recorded using standard measurement
units and stored by the urban water purveyor using a suitable database management
system. Data structures and classification schemes should conform to relevant state
water data collection guidelines and protocols (see Section I).

* Nothing in this definition should be construed to supercede existing state and federal authority
and requirements embodied in or through the federal Safe Drinking Water Act and the
California Safe Drinking Water Act to impose measurement, monitoring, and reporting
requirements on water quality subject to regulation under these acts.

Justification of Definition:

1.

The California State Legislature has declared that, “pursuant to the primary
interest of the people of the state to put the limited available supplies of water in
this state to beneficial use to the fullest extent of which they are capable, and to
prevent waste, unreasonable use, or unreasonable method of use, it is necessary
to determine the quantities of water in use throughout the state to the maximum
extent that is reasonable to do so.” Volumetric measurement of urban water
purveyor water sources and production is a necessary and reasonable action to
determine the quantities of water in use by urban areas in California.

The California Public Utilities Commission (CPUC or Commission), pursuant to
General Order 103, requires water systems within its jurisdiction to install a
suitable measuring device, or otherwise determine production, at each source of
supply in order that a record may be maintained of the quantity of water
produced by each source. It further requires that at least once each month, the
qguantity produced from each source of supply be determined. Twelve-month
totals by sources are to be recorded and transmitted to the Commission in the
utility’s annual report to the Commission.™

As a matter of policy, the American Water Works Association (AWWA)
recommends “that every water utility meter all water taken into its system and
all water distributed from its system to its users.” AWWA policy further states

® Cal. Water Code, § 520.
0 california Public Utilities Commission, General Order 103, Rules Governing Water Service Including
Minimum Standards for Design and Construction (as amended March 9, 1994), § I.1.a.
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that “[m]etering of all water services is an effective means of improving and
maintaining the close control of water system operations necessitated by the
increasing difficulty in maintaining and providing adequate water supplies and
the increasing costs of providing water service to consumers.... Metering
provides a database for system performance studies, facility planning, and the
evaluation of conservation measures. It also improves accountability for water
delivered through the system and, therefore, facilitates management decisions.
Periodic performance testing, repair, and maintenance of meters are essential
parts of an effective metering program.”

4. Preparing urban water system water balances, assessing and pinpointing system
water losses, and characterizing and managing system water demands require
accurate measurement of source water intake, production, and distribution.
Empirical evidence conclusively demonstrates the necessity of frequent flow
measurement of source water intake, production, and distribution to undertake
these management activities.*

5. Meter accuracy is a function of correct sizing and proper maintenance.
Incorrectly sized and/or poorly maintained source and production meters will
result in inaccurate water measurement data."

Expected Impacts:

1. Minimal. The above definition is consistent with standard water industry
practice in California. Urban water purveyors may incur some cost to conform
their data collection and storage systems to relevant state water data collection
guidelines and protocols.

Follow-on Considerations (to be addressed in development of implementation
approach):

1. Should the definition include a water purveyor size threshold? The 1991
California Water Use Measurement Law (S.B. 229) exempted community water
systems which serve less than 15 service connections used by yearlong residents
or regularly serve less than 25 yearlong residents, or a single well which services
the water supply of a single family residential home from the requirement to
meter new potable water service connections.

2. Who would pay for the installation, maintenance, reading, and recording of
water source meters where they do not exist?

11 Adopted by the Board of Directors of the AWWA on Jan. 26, 1969, and revised on June 15, 1980,
reaffirmed June 22, 2986, revised June 6,1993, and June 21, 1998.

2 Farley, Malcom and Stuart Trow, Losses in Water Distribution Networks, IWA Publishing, 2003.
2 Ibid.
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B. Urban water purveyor customer water deliveries

Appropriate measurement of urban water purveyor customer water deliveries requires the
following:

a)

b)

c)
d)

e)

Use of suitable water meters at all customer connections to the water delivery system. A
suitable water meter is one that is in compliance with relevant standards of the American
Water Works Association and any relevant state standards and legal requirements.
Customer meters to be read at least monthly if possible, and under no circumstances less
frequently than bi-monthly.

Customer meters to be sized appropriately, well maintained, and periodically calibrated to
ensure reasonable accuracy.

Customer measurement data to be recorded using standard measurement units and
stored by the urban water purveyor using a suitable database management system. Data
structures and customer classification schemes should conform to relevant state water
data collection guidelines and protocols (see Section I).

Measurement data on water consumed to be forwarded to the customer for the customer’s
information. This should include previous year data for the same period.

* Nothing in this definition should be construed to supercede existing state and federal authority
and requirements embodied in or through the federal Safe Drinking Water Act and the
California Safe Drinking Water Act to impose measurement, monitoring, and reporting
requirements on water quality subject to regulation under these acts.

Justification of Definition:

1.

The California State Legislature has declared that, “pursuant to the primary
interest of the people of the state to put the limited available supplies of water in
this state to beneficial use to the fullest extent of which they are capable, and to
prevent waste, unreasonable use, or unreasonable method of use, it is necessary
to determine the quantities of water in use throughout the state to the maximum
extent that is reasonable to do so.”** Volumetric measurement of urban water
purveyor customer water uses is a necessary action to determine the quantities of
water used for domestic, municipal, and industrial purposes.

The California State Legislature has declared that “water furnished or used
without any method of determination of the quantities of water used by the
person to whom the water is furnished has caused, and will continue to cause,
waste and unreasonable use of water, and that this waste and unreasonable use
should be identified, isolated, and eliminated.”® It has also declared that “waste
or unreasonable use of water imposes unnecessary and wasteful consumption of
energy to deliver or furnish the water, and it is necessary, therefore, to determine
the quantities of water in use throughout the state to the maximum extent that it
is reasonable to do so in order to reduce that energy consumption.”

14 Cal. Water Code, § 520.
15 Cal. Water Code, § 521.
16 Cal. Water Code, § 522.
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3. Since 1991, California law has required meters on all new potable water
connections.”” The 1991 law does not include provisions that the meters be read,
just installed. By limiting the metering requirement only to new connections,
implementation of the law has resulted in dual measurement systems within
some water systems. It has been suggested that this has at best complicated and
at worst discouraged a unified measurement and pricing policy to isolate and
eliminate waste and unreasonable use of water within these water systems,
thereby thwarting the original intent of the legislation.

4. As a matter of policy, the American Water Works Association (AWWA)
recommends “that every water utility meter all water taken into its system and
all water distributed from its system to its users.” AWWA policy further states
that “[m]etering of all water services is an effective means of improving and
maintaining the close control of water system operations necessitated by the
increasing difficulty in maintaining and providing adequate water supplies and
the increasing costs of providing water service to consumers.... Metering
provides a database for system performance studies, facility planning, and the
evaluation of conservation measures. It also improves accountability for water
delivered through the system and, therefore, facilitates management decisions.
Periodic testing, repair, and maintenance of meters are essential parts of an
effective metering program.”*®

5. Federal law enacted under the Central Valley Project Improvement Act (CVPIA)
makes universal metering of urban CVP contractors a condition of CVP contract
renewal. The United State Bureau of Reclamation (Bureau or USBR) deems
metering of customer deliveries coupled with volumetric pricing an essential
demand management practice for CVP M&lI contractors. Metering coupled with
volumetric pricing is the only non-exemptible Best Management Practice (BMP)
required under Bureau Conservation Plan Requirements. Based on review of
demands between metered and unmetered service areas, the Bureau has
concluded that metering can reduce M&I demands by 20% to 25%. This level of
demand reduction is consistent with findings from other empirical studies.”

6. The California Public Utilities Commission, pursuant to General Order 103,
recommends all water sold by a utility be on the basis of metered volume sales.”

7. Retrofitting unmetered customer connections with meters coupled with
volumetric pricing is a BMP under the Memorandum of Understanding
Regarding Urban Water Conservation in California (MOU). Urban water
purveyors providing water service to more than 70% of the state’s populace have

7 This law became effective January 1, 1992.

8 Adopted by the Board of Directors of the AWWA on Jan. 26, 1969, and revised on June 15, 1980,
reaffirmed June 22, 2986, revised June 6,1993, and June 21, 1998.

¥ CALFED Water Use Efficiency Program Staff Work Group on Urban Water Use Measurement --
Compilation of Background Information on Current Urban Water Use Measurement Practices, Costs, and
Benefits. March 31, 2003.

2 California Public Utilities Commission, General Order 103, Rules Governing Water Service Including
Minimum Standards for Design and Construction (as amended March 9, 1994), § I.1.a. It should be noted
that under General Order 103 the Commission has discretion to waive metering requirements for a water
utility under its jurisdiction.
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signed the MOU. Retrofitting unmetered customer connections with meters
coupled with volumetric pricing is also a BMP under the Water Forum
Agreement.

8. Empirical evidence conclusively demonstrates that metered water service
coupled with volumetric pricing can reduce water demand by 20% to 25% or
more.? These studies strongly indicate that metering customer uses discourages
very low value water uses and wasteful practices.

9. Meter accuracy is a function of correct sizing and proper maintenance.
Incorrectly sized and/or poorly maintained customer meters will under-read
water flow and result in inaccurate water measurement data.”” Because meters
tend to under-read as they age, meter maintenance programs often can pay for
themselves through recovered water sales revenue.

Expected Impacts:

1. Urban water purveyors with a large number of unmetered customer connections
would incur capital costs to retrofit unmetered connections. It has been
estimated that statewide retrofitting of unmetered connections would cost in the
neighborhood of $250 million.? Some of this cost would be recouped by water
purveyor customers through avoided operation and water system expansion
costs due to slower growth in demand. Most urban water purveyor service areas
in California, particularly in coastal areas, are already universally metered.
Large pockets of unmetered customer connections, however, remain in the
Central Valley and Foothill regions. Thus, impacts of the definition would not be
uniformly distributed across the state’s urban water purveyors, but rather
concentrated within a subset of urban water purveyors located mostly in the
Central Valley.

2. Urban water purveyors with a large number of unmetered customer connections
would incur O&M costs to operate and maintain the new meters. For some
purveyors, the O&M costs may be significant.

3. Water purveyors could incur costs to conform to state water data collection
guidelines and protocols. Water purveyor data collection and storage systems
are designed primarily for customer billing, financial accounting and water
system management purposes. These systems are quite heterogeneous across

2l CALFED Water Use Efficiency Program Staff Work Group on Urban Water Use Measurement --
Compilation of Background Information on Current Urban Water Use Measurement Practices, Costs, and
Benefits. March 31, 2003.

2 |bid.

2 CALFED Water Use Efficiency Program Staff Work Group on Urban Water Use Measurement --
Compilation of Background Information on Current Urban Water Use Measurement Practices, Costs, and
Benefits. March 31, 2003.. This estimate assumed an average retrofit cost of $600 per meter and did not
account for any upgrades to the delivery network. The average cost per AF of water saved through meter
retrofitting has been estimated at about $350/AF. This estimate assumed an average retrofit cost of $600
per meter, a 20% average reduction in demand, and a 15-year average useful life for a meter. Compared
to recycling and desalination, with costs ranging from $600 to $1500 per AF, meter retrofitting would
appear to be a cost-competitive alternative.
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urban water purveyors. Many may need to be modified to some degree to
conform to state water data collection guidelines and protocols.

Most urban water purveyors, especially those already metering customer
connections, already deliver customer water use data to their customers via their
billing systems. Those urban water purveyors with large numbers of unmetered
customer connections would incur a cost to retrofit their billing systems to
include customer water use data.

Follow-on Considerations (to be addressed in development of implementation
approach):

1.

Should the definition include an exemption provision? If so what should be
grounds for exemption? The MOU and CPUC policy include exemption
provisions whereas Bureau policy excludes such provisions. The MOU has three
grounds for exemption: (1) a full benefit-cost analysis demonstrates that meter
retrofits would not be economically efficient; (2) a water purveyor does not have
and cann